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Introduction {#sec001}
============

The outbreak of the 2019 coronavirus disease (COVID-19) rapidly progressed into a worldwide pandemic within a span of several months. In Japan, the first case of respiratory infection by COVID-19 was reported on 16th January. With the comparatively slow progress in Japan, the government declared a state of emergency on 7th April in seven prefectures (first level of administrative division) when the nationwide number of infection reached 4,000. Special psychobehavioral characteristics and social issues of the Japanese surfaced during the COVID-19 pandemic. The majority practice good hygiene habits and preventive measures against influenza or common colds, such as regular wearing of masks and social distancing \[[@pone.0235883.ref001], [@pone.0235883.ref002], [@pone.0235883.ref003]\]. However, increased social activities in April will create a major challenge in preventing the spread of the COVID-19 epidemic in Japan.

Studies on mental health, attitude, and preventive behavior toward COVID-19 were conducted in several countries. China's Wang et al. \[[@pone.0235883.ref004]\] reported immediate psychological responses and associated factors using data obtained from the general population at the initial stage of the epidemic followed by a longitudinal study that showed a significant reduction in psychological impact after one month \[[@pone.0235883.ref005]\]. Rajkumar \[[@pone.0235883.ref006]\] reviewed studies on the mental health of general public and medical staff during the COVID-19 pandemic. Shigemaru et al. \[[@pone.0235883.ref007]\] identified public responses and mental health modulated by COVID-19 in Japan from a predictive aspect. However, evidence remains necessary to demonstrate the effectiveness of predictions and reveal the mental status of the Japanese, especially after the emergency status.

Moreover, investigating the underlying psychological mechanisms that influence mental health and determine perception, attitude, and behavior toward COVID-19 is important. Neuroticism is a psychological factor of profound public health significance and a predictor of various mental and physical disorders \[[@pone.0235883.ref008]\]. Neuroticism is a component of the five-factor model of personality domains \[[@pone.0235883.ref009]\]. This five-factor model, also known as Big Five personality traits or Big Five model, was extensively verified by large and various demographic groups: Soto et al. demonstrated this model by a major cross-sectional survey with more than 1.2 million samples \[[@pone.0235883.ref010]\]. In Japan, the Big Five model has also been verified by large-sized samples \[[@pone.0235883.ref011]\]. Besides these quantitative cross-sectional studies, the rationality of the Big five model has been verified considering the aspects of evolution and development \[[@pone.0235883.ref012], [@pone.0235883.ref013]\]. Among the personality models, the Big Five model was most widely accepted in academics, business management, and by the general public \[[@pone.0235883.ref014], [@pone.0235883.ref015], [@pone.0235883.ref016]\]. The relationship between the Big Five personality traits and public health policy was widely explored \[[@pone.0235883.ref017]\]. Recent studies using the Big Five model and other indicators explored how personality predicted health behaviors, such as social distancing and individual hygiene during the COVID-19 pandemic, using data obtained from the United States \[[@pone.0235883.ref018]\] and Qatar \[[@pone.0235883.ref019]\]. However, they overlooked the influence of personality traits on mental health status.

Morality is another determinant of behavior toward COVID-19. Malm et al. \[[@pone.0235883.ref020]\] cited healthcare workers on duty during pandemic scenarios. In the COVID-19 context, moral injury was widely reported for healthcare workers \[[@pone.0235883.ref021], [@pone.0235883.ref022]\] and in actual medical scenes \[[@pone.0235883.ref023]\]. An experimental study on the general public demonstrated the influence of morality on preventive behaviors using deontological, virtuous, and utilitarian moral messages \[[@pone.0235883.ref024]\]. However, evidence remains debatable \[[@pone.0235883.ref025]\]. Thus, exploring how basic moral foundations alter mentality and behavior during pandemics is relevant.

Ideology is an important factor that affects thoughts and actions. Previous studies in the United States showed that political ideology influenced concerns and behaviors toward COVID-19 \[[@pone.0235883.ref026]\] and trust in science agencies \[[@pone.0235883.ref027]\]. In addition, conservatives were less concerned about COVID-19 than liberals were \[[@pone.0235883.ref028]\]. Thus, the present study proposes that ideologies lead to various attitudes and behaviors toward key measures against COVID-19, including the declaration of emergency status, which is a part of political governance. This hypothesis requires support in Japan, where the conservatives held the reins of government for a long time.

The present study investigates the influence of personality, morality, and ideology on mental status and the attitude, undertaking, and behavior of the Japanese toward COVID-19. First, the present study aimed to clarify the impact of personality, morality, and ideology on the citizens' mentality, opinion, and behavior during the COVID-19 crisis, wherein we predicted that certain factors related to personality, morality, and political ideology affect the mental health status, opinion, and preventive behavior of COVID-19 patients. Second, it explored the differences between demographic groups for mentality, opinion, and behaviors, wherein we considered that certain sociodemographic characteristics exert significant differences on the mental health status, opinion, and preventive behavior of COVID-19 patients. Nevertheless, as this is the first emergency situation related to public health in Japan, and the present study is the first study to explore the impact of personality, morality, and ideology on the mentality and behavior of Japanese people, no specific hypotheses have been set for these two research objectives. We presume that the outcomes of this exploratory study will be informative and contributive to the governance and management, as well as individuals' mental healthcare and preventive behavior, not only during the ongoing COVID-19 crisis, but also during any emergency related to public health event in future.

Methods {#sec002}
=======

Ethical information {#sec003}
-------------------

Expedited ethical approval for the study was obtained from the Ethics Committee for Psychological Studies at the Institute of Decision Science for a Sustainable Society, Kyushu University (No. 2020/1-7). All methods employed were conducted in accordance with the relevant guidelines of the ethics committee and the code of ethics and conduct of the Japanese Psychological Association and Declaration of Helsinki. The survey was conducted anonymously. The study protocol and data using policy were disclosed at the recruitment page as well as the beginning of the questionnaire. The questionnaire survey commenced only after the participant accepted the data using policy and agreed to participate.

Participants and procedure {#sec004}
--------------------------

We conducted a cross-sectional survey online through Yahoo! Crowdsourcing service (operated by Yahoo Japan Corporation; hereafter referred to as Yahoo). The respondents were registered Yahoo users and were randomly selected from all prefectures in Japan. All respondents joined the survey online using Internet browsers installed in their devices, such as computers, tablets, and smartphones. Each respondent who completed the survey was paid 7 T-points, which equals seven Japanese yen via Yahoo. Voluntary respondents were also encouraged to join the survey without payment. The survey was programmed and conducted by jsPsych \[[@pone.0235883.ref029]\]. All the data obtained were automatically uploaded on our server at the end of the survey.

The survey was submitted to Yahoo on 7th April, the day that the Japanese government first declared a state of emergency against the 2020 COVID-19 pandemic. On the same day, seven prefectural divisions in Japan, namely, Tokyo, Osaka, Chiba, Kanagawa, Saitama, Hyogo, and Fukuoka, entered a state of emergency. After screening by Yahoo, the survey started online at 8:00 am on 8th April and automatically ended at 19:55 on 9th April after reaching the targeted number of samples (2000 respondents with payment). The target sample size was determined via the following process. First, we conducted *a priori* power analyses by using G \* Power \[[@pone.0235883.ref030]\]. We planned to perform t-test, one-way analysis of variance (ANOVA), and linear multiple regression. The required sample sizes were estimated as 788 for t-test (*d* = 0.2, *α* = 0.05, 1 − *β* = 0.8), 969 for one-way ANOVA with three groups (*f* = 0.1, *α* = 0.05, 1 − *β* = 0.8), and 904 for linear multiple regression with 13 predictors (*f* ^2^ = 0.02, *α* = 0.05, 1 − *β* = 0.8). As stated later in Survey development and Data analysis, the planned 13 predictors include 5 factors for personality, 5 for morality, and 3 for ideology. We used smaller effect sizes due to the potential data noise of online survey. Second, considering the potential abnormal and/or satisficing data \[[@pone.0235883.ref031]\], we doubled the biggest required sample size, 969, and eventually determined the target sample size as 2000.

Survey development {#sec005}
------------------

The study aims to explore whether or not personality traits, moral foundation, and ideology can predict the resulting mentality and behavior during a state of emergency. Thus, a structured questionnaire was developed with five sections, namely, demographic data (Q1), scales of personality traits (Q2), self-reported concerns and behavior about COVID-19 (Q3), scales of mental health status (Q4), and scales of moral foundation and ideology (Q5). The questionnaire consists of a total of 170 items. An additional 19 questions regarding knowledge of COVID-19 were included in the survey; however, they will be analyzed in a separate study. The details of the aforementioned five sections are as follows.

Demographic data included age (Q1-1), gender (Q1-2), marital status (Q1-3), parental status (Q1-4), household size (Q1-5), employment status (Q1-6), education (Q1-7), birthplace (Q1-8), and place of residence (Q1-9) and postcode (Q1-10). Postcode information was collected to verify data reliability.

The Japanese version of the Big-Five scale (BFS; \[[@pone.0235883.ref032]\]), one of the most reliable and popular scales for personality traits in Japan \[[@pone.0235883.ref033]\], was used for the scales of personality traits. BFS included an adjective checklist with 60 items related to personalities (Q2-1 to Q2-60). The participants were requested to select their answer for each item using a 7-point Likert-type scale ranging from "7 = *totally describes me*" to "1 = *does not describe me at all*". The Data analysis section will report the method used to validate the scales.

The section for self-reported concerns and behavior about COVID-19 consisted of 44 items. Nineteen items were replicated from a previous research in China \[[@pone.0235883.ref004]\], namely, symptoms (Q3-1) and treatment experience (Q3-2) in the past 14 days, self-rated health status (Q3-3), status of insurance (Q3-4), contact with COVID-19 cases (Q3-5 = close contact; Q3-6 = indirect contact; Q3-7 = contact with suspected infections or infected materials), route of transmission (Q3-8 = droplets; Q3-9 = contaminated objects; Q3-10 = airborne), main source of (Q3-14) and satisfaction with (Q3-15) disclosed health information, confidence in doctors (Q3-16), likelihood of infection (Q3-17) and survival (Q3-18), concerns about infections among family members (Q3-19) especially young children (Q3-20), and preventive behaviors, such as avoiding sharing of tableware (Q3-25) and handwashing with soap (Q3-26). Nine items were modified from those employed by Wang et al. \[[@pone.0235883.ref004]\] to fit the current situation of Japan, namely, understanding why the population of infections increased (Q3-11), death (Q3-12), cure (Q3-13), preventive behaviors, such as covering mouth with masks or arms when coughing or sneezing (Q3-24), wearing masks when speaking to people regardless of absence of symptoms (Q3-30), and washing hands after touching objects possibly touched by infected persons (Q3-33), perceived exaggerated response of society to COVID-19 (Q3-34), average number of hours away from home or facilities for medical treatment or health observation (Q3-35), and health information provided (Q3-36). The following original questions were also formulated considering the situation and needs in Japan: evaluating the response and measures of the Japanese government (Q3-21) and local municipalities (Q3-22) and preventive actions of the Japanese people (Q3-23), reporting preventive behaviors, such as disinfecting with ethanol (Q3-27), wiping off water after handwashing (Q3-28), avoiding rubbing nose and eyes (Q3-29), washing hands after touching objects touched by unspecified people (Q3-32), evaluating the sufficiency of supplies of preventive goods, such as masks and ethanol (Q3-36), daily necessities, such as toilet paper (Q3-37) and food (Q3-38), reporting the extent of the influence of the pandemic on daily life (Q3-39) and work (Q3-40), and reporting on the sufficiency of PCR tests (Q3-42), medical staff (Q3-43), and medical facilities/equipment (Q3-44). An attention check question (Q3-31) was also added in this section.

The study employed the Japanese version of the Depression, Anxiety, and Stress Scale (DASS) to collect data on mental health status. Previous research has used the scale to measure the mental status of the general public under pandemic conditions \[[@pone.0235883.ref034], [@pone.0235883.ref004]\]. The DASS includes 21 questions (i.e., Q4-1 to Q4-21). The participants were required to answer the questions using a 4-point Likert-type scale ranging from "0 = *does not describe me at all*" to "3 = *totally describes me*." The Data analysis section will also describe the method used to validate the scale.

The last section tested the scales of moral foundation and ideology. The Japanese version of the Moral Foundation Questionnaire (MFQ, Q5-1 to Q5-30) and the scale of ideology (Q5-31 to Q5-35) validated by Murayama and Miura \[[@pone.0235883.ref035]\] were used. The relevance items for MFQ (Q5-1 to Q5-15) required responses using a 5-point Likert-type scale ranging from "0 = It does not matter at all (It has nothing to do with the judgment)" to "4 = It is strongly taken into account (It is crucial for the judgment)" \[[@pone.0235883.ref036]\]. The judgment items for MFQ (Q5-16 to Q5-30) and the first four items in the scale for ideology required responses using a 5-point Likert-type scale ranging from "0 = *Completely disagree*" to "4 = *Completely agree*." The last item for the scale of ideology was a self-rated political ideology ranging from 0 (liberalism) to 10 (conservatism) with an additional option of "I don't know".

Data analysis {#sec006}
-------------

Before statistical analysis, the researchers screened non-normal respondents using the following steps: evaluating answers to the attention check question (Q3-31), verifying that the postcode (Q1-10) provided exists and matches with the residence (Q1-9), and ensuring that all responses in the same questionnaire page (Q1 to Q5 were divided into 8, 3, 11, 2, and 5 pages, respectively) were given different values (*SD* ≠ 0, the SD check target was Q2, Q4, and Q5). All data from non-normal respondents were excluded from statistical analysis. We referred to several previous studies for the data exclusion method \[[@pone.0235883.ref037], [@pone.0235883.ref038], [@pone.0235883.ref039]\]. To ensure the data quality, we excluded these abnormal data based on quite serious criteria.

After eliminating invalid data, the study validated the three cited psychological scales, namely, BFS (Q2), DASS (Q4), and MFQ (Q5), by conducting reliability analysis based on Cronbach's alpha \[[@pone.0235883.ref040]\] and confirmatory factor analysis. After confirming reliability, the mean response values for each subscale were calculated (BFS = extraversion, neuroticism, openness, conscientiousness, and agreeableness; DASS = stress, anxiety, and depression; and MFQ = harm (avoiding harm), fairness, ingroup loyalty, authority (respect for authority), and purity. Thus, response data of the 111 questions were grouped into 13 sets of values corresponding to the representative values for each subscale. In addition, the mean values of Q6-31 and Q6-32 were calculated as indicators of preference for equality, whereas those for Q6-33 and Q6-34 denote an attitude that is anti-change.

The quantitative data collected in the Q3 section were also summarized by calculating the mean values for the following indicators: epidemic consciousness (Q3-11 to Q3-13), evaluation of others (Q3-21 to Q3-23), preventive e behavior (Q3-24 to Q3-30, Q3-32, and Q3-33), material sufficiency (Q3-36 to Q3-38), and medical sufficiency (Q3-42 to Q3-44). Other quantitative data (Q3-3, Q3-15 to Q3-20, Q3-34, Q3-39, and Q3-40) as well as the data of most categorical variables (Q3-2 to Q3-10, Q3-14, Q3-35, and Q3-41) were directly used for statistical analysis without pre-processing. The demographic data in Q1 were regrouped as a preparation of the t-test and one-way ANOVAs. [Table 1](#pone.0235883.t001){ref-type="table"} provides the details of the regrouping.

10.1371/journal.pone.0235883.t001

###### Sociodemographic characteristics and numbers of samples (n = 1856).
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  Demographics           Options                                              *N*         (%)
  ---------------------- ---------------------------------------------------- ----------- --------------
  *Gender*               Male                                                 1044        56.3
                         Female                                               809         43.6
                         Other                                                3           0.2
  *Marital status*       Unmarried                                            719         38.7
                         Married                                              1013        54.6
                         Divorced / widowed                                   124         6.7
  *Parental status*      No children                                          997         53.7
                         Have children aged 16 or under                       416         22.4
                         All children aged 17 or over                         443         23.9
  *Household size*       1                                                    357         19.2
                         2                                                    515         27.7
                         3 to 5                                               942         50.8
                         More than 6                                          42          2.3
  *Employment status*    Company officer / executive                          33          1.8
                         Company employee (permanent)                         608         32.8
                         Public employee (permanent)                          63          3.4
                         Teachers / researchers                               12          0.6
                         ***(Summarized as Full-time employed)***             ***716***   ***38*.*6***
                         Company employee (temporary)                         108         5.8
                         Public employee (temporary)                          4           0.2
                         Agriculture / forestry / fisheries                   11          0.6
                         Self-emplyed / freelance                             209         11.3
                         Part-time                                            263         14.2
                         Work at home                                         14          0.8
                         ***(Summarized as Part-time / self employed)***      ***609***   ***32*.*9***
                         Housewife / househusband                             226         12.2
                         Student (high school or under)                       6           0.3
                         Student (college or postgraduate)                    16          0.9
                         Retired with annuity                                 90          4.8
                         Unemployed                                           161         8.7
                         Other                                                32          1.7
                         ***(Summarized as Unemployed)***                     ***531***   ***28*.*6***
  *Education*            Primary school or under                              1           0.1
                         Junior middle school                                 34          1.8
                         Senior middle school (high school)                   484         26.1
                         Colleges of technology (*Kōsen* in Japanese)         17          0.9
                         Specialised training college (*Senmon gakkō*)        241         13
                         Junior colledge                                      160         8.6
                         Other                                                8           0.4
                         ***(Summarized as Basicly educated)***               ***945***   ***50*.*9***
                         Bachelor                                             799         43
                         Master                                               85          4.6
                         Doctorate                                            27          1.5
                         ***(Summarized as Highly educated)***                ***911***   ***49*.*1***
  *Place of residence*   Prefectures in status of emergency                   926         49.89
  *(Summarized)*         *(Tokyo*, *Osaka*, *Chiba*, *Kanagawa*, *Saitama*,               
                         *Hyogo*, *and Fukuoka)*                                          
                         Other                                                930         50.11

After the abovementioned preparation, a series of multiple linear regression analyses, t-tests and one-way ANOVAs were performed to examine the hypotheses. To explore the first research objective, the subscales personality traits (Q2) and moral foundation and ideology (Q5) were introduced as predictor variables. Concerns and behavior (Q3) and mental status (Q4) were assigned as dependent variables. For the second research objective, a series of simple regression analysis, t-test, and one-way ANOVA was carried out using the items of Q1 as independent variables, and those of Q3 and Q4 as dependent variables.

Detection and elimination of non-normal respondents and calculation of the mean values and *SD* were performed using Microsoft Excel for Mac (Version 16.35). Reliability analysis of the scales and simple/multiple linear regression analyses were conducted using IBM SPSS Statistics Base (Version 25). t-tests, one-way ANOVA, and post-hoc comparisons based on Tukey's method were performed using Jamovi (Version 1.2.16.0; \[[@pone.0235883.ref041], [@pone.0235883.ref042], [@pone.0235883.ref043], [@pone.0235883.ref044], [@pone.0235883.ref045]\]). All software was operated on Apple iMac Pro (Model A1862, macOS Catalina Version 10.15.4).

Results {#sec007}
=======

Data collection and demographics {#sec008}
--------------------------------

Data were collected from a total of 2233 respondents (i.e., 2000 rewarded and 233 voluntary). All respondents completed the questionnaires, out of which data from 377 respondents were excluded after screening for non-normal respondents (26 wrong answers to attention check questions, 87 invalid postcodes, and 264 unvaried responses to all questions in at least one of the same questionnaire page). Thus, data collected from 1856 respondents (1044 males, 809 females, and three others; mean age = 46.69 years; *SD* = 11.29 years) were used as the final data for statistical analysis. The majority of respondents were male (56.3%), married (54.6%), without children (53.7%), with a household size of 3 to 5 (50.8%), full-time permanent employees (32.8%), and college graduates (43%). Half of the respondents were residents of the prefectures where a state of emergency has been declared (total = 49.9%; Tokyo = 11.4%, Osaka = 9%, Kanagawa = 8.8%, Saitama = 7.1%, Hyogo = 5%, Fukuoka = 4.5%, and Chiba = 4.1%). [Table 1](#pone.0235883.t001){ref-type="table"} summarizes the detailed data on sociodemographic characteristics.

Validation of scale reliability {#sec009}
-------------------------------

The results of Cronbach's alpha (α) indicated high internal consistency for each subscale under BFS (extraversion = .92, neuroticism = .94, openness = .90, conscientiousness = .90, and agreeableness = .77) and DASS (stress = .86, anxiety = .82, and depression = .90). However, the results for MFQ were lower (harm = .69, fairness = .67, ingroup loyalty = .63, authority = .61, and purity = .59) but coincident with a previous research that validated the Japanese version of MFQ \[[@pone.0235883.ref035]\]. For confirmatory factor analysis, [Table 2](#pone.0235883.t002){ref-type="table"} presents the results of the goodness-of-fit indices of factor models for BFS, DASS, and MFQ. All scales were well fitted to their expected factor models. These results indicate that the scales used had high internal consistency and reliability.

10.1371/journal.pone.0235883.t002

###### Goodness-of-fit indices for confirmatory factor analyses of BFS, DASS, and MFQ.
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                     *χ*^*2*^   *df*   *p*       AIC      CFI    TLI    SRMR   RMSEA
  ------------------ ---------- ------ --------- -------- ------ ------ ------ -------
  BFS (5 factors)    19603      1700   \< .001   308833   .743   .732   .101   .075
  DASS (3 factors)   3485       186    \< .001   69409    .849   .830   .056   .098
  MFQ (5 factors)    8469       395    \< .001   160904   .619   .581   .105   .105

AIC = Akaike's information criterion, CFI = comparative fit index, TLI = Tucker-Lewis index, SRMR = standardized root-mean-square residual, RMSEA = root-mean-square error of approximation.

Influence of personality, morality, and ideology on mentality, opinion, and preventive behavior to COVID-19 {#sec010}
-----------------------------------------------------------------------------------------------------------

The results of multiple linear regression analyses related to our first research objective are presented in [Table 3](#pone.0235883.t003){ref-type="table"}. All regression equations were significant with the 13 factors of personality, morality, and ideology as the predictors and stress, anxiety, depression, epidemic consciousness, underestimation of the pandemic, preventive behavior, material sufficiency, medical sufficiency, information sufficiency, self-related health status, likelihood of infection, likelihood of survival, evaluation to others, confidence in doctors, concerns regarding family and children, influence on life on work as the dependent variables.

10.1371/journal.pone.0235883.t003

###### Results of multiple linear regression analyses (*n* = 1856).

The mean response values of the BFS and MFQ scales and ideology items are predictor variables. All independent variables were employed in the models.

![](pone.0235883.t003){#pone.0235883.t003g}

  -------------------- ------------------------------ ------------------------------------------- ----------------------------- ------------------------------------------- ------------------------------------------- ------ ---------------------------- ------------------------------------------- --------------------------- -------- ------------------------------------------- ------------------------------------------- -------------------------- ------------------------------------------------------------------------------------ ------------------------- ------------------------------------------- ------------------------------------------- ------ ------- ------------------------------------------- -------- ------- ------------------------------------------- ------------------------------------------- -------- ------------------------------------------- ------- ------------------------------------------- -------- ------ ------- ------------------------------------------- -------- ------ ------- -------------------------------------------
  **Variables**        **Stress**                                                                 **Anxiety**                                                               **Depression**                                     **Epidemic consciousness**                                               **Underestimation**                  **Preventive behavior**                                                                 **Material sufficiency**                                                                                        **Medical sufficiency**                                               **Information sufficiency**                                                                                                                                                                                                                                                                                                                                                                                          
  *B*                  *SE B*                         *β*                                                                       *B*                                         *SE B*                                      *β*                                 *B*                                         *SE B*                      *β*                                                  *B*                                         *SE B*                     *β*                                                                                                            *B*                                         *SE B*                                      *β*            *B*                                         *SE B*   *β*                                                 *B*                                         *SE B*   *β*                                                 *B*                                         *SE B*   *β*            *B*                                         *SE B*   *β*            
  ***Personality***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
  Extraversion         .057                           .018                                        .089                                                                      .025                                        .015   .052                                                                     -.032                       .021     -.045                                                                                   .040                       .021                                                                                 .057                                                                  -.089                                       .036   -.079   [\*](#t003fn003){ref-type="table-fn"}       .079     .021    .114                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   -.034    .026                                        -.042                                               -.115    .024   -.150   [\*\*\*](#t003fn001){ref-type="table-fn"}   -.054    .042   -.041   
  Neuroticism          .259                           .015                                        .436                          [\*\*](#t003fn002){ref-type="table-fn"}     .141                                        .012   .312                         [\*\*\*](#t003fn001){ref-type="table-fn"}   .281                        .017     .416                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   -.034                      .017                                                                                 -.052                                                                 -.070                                       .029   -.067   [\*](#t003fn003){ref-type="table-fn"}       .055     .017    .085                                        [\*\*](#t003fn002){ref-type="table-fn"}     -.085    .021                                        -.114   [\*\*\*](#t003fn001){ref-type="table-fn"}   -.066    .020   -.092   [\*\*](#t003fn002){ref-type="table-fn"}     -.131    .034   -.106   [\*\*\*](#t003fn001){ref-type="table-fn"}
  Openness             .010                           .019                                        .014                          [\*\*\*](#t003fn001){ref-type="table-fn"}   .016                                        .015   .030                                                                     .008                        .021     .010                                                                                    .122                       .022                                                                                 .162                      [\*\*\*](#t003fn001){ref-type="table-fn"}   .013                                        .037   .011                                                .054     .022    .072                                        [\*](#t003fn003){ref-type="table-fn"}       -.009    .027                                        -.010                                               .077     .025   .092    [\*\*](#t003fn002){ref-type="table-fn"}     -.045    .044   -.031   
  Conscientiousness    .006                           .018                                        .008                                                                      -.011                                       .015   -.021                                                                    -.058                       .021     -.073                                       [\*\*](#t003fn002){ref-type="table-fn"}     .079                       .021                                                                                 .103                      [\*\*\*](#t003fn001){ref-type="table-fn"}   -.004                                       .035   -.003                                               .103     .021    .135                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   -.011    .026                                        -.013                                               -.012    .024   -.014                                               .052     .042   .036    
  Agreeableness        -.115                          .026                                        -.120                         [\*\*\*](#t003fn001){ref-type="table-fn"}   -.048                                       .021   -.065                        [\*](#t003fn003){ref-type="table-fn"}       -.036                       .030     -.033                                                                                   -.033                      .031                                                                                 -.031                                                                 -.046                                       .051   -.027                                               .072     .030    .069                                        [\*](#t003fn003){ref-type="table-fn"}       .088     .037                                        .072    [\*](#t003fn003){ref-type="table-fn"}       .019     .035   .016                                                -.018    .061   -.009   
  ***Morality***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Harm                 -.076                          .031                                        -.096                         \*                                          -.109                                       .025   -.179                        [\*\*\*](#t003fn001){ref-type="table-fn"}   -.060                       .035     -.066                                                                                   -.013                      .036                                                                                 -.015                                                                 -.150                                       .060   -.107   [\*](#t003fn003){ref-type="table-fn"}       .144     .036    .167                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   .106     .043                                        .105    [\*](#t003fn003){ref-type="table-fn"}       -.052    .041   -.054                                               .066     .071   .040    
  Fairness             .037                           .030                                        .045                                                                      .029                                        .024   .045                                                                     .076                        .034     .081                                        [\*](#t003fn003){ref-type="table-fn"}       .023                       .035                                                                                 .026                                                                  -.039                                       .059   -.027                                               -.026    .035    -.029                                                                                   -.067    .042                                        -.064                                               -.100    .040   -.100   \*                                          -.147    .070   -.086   [\*](#t003fn003){ref-type="table-fn"}
  Ingroup              .034                           .031                                        .039                                                                      .043                                        .025   .065                                                                     -.008                       .035     -.008                                                                                   .105                       .036                                                                                 .112                      [\*\*](#t003fn002){ref-type="table-fn"}     .003                                        .060   .002                                                .027     .036    .029                                                                                    -.049    .044                                        -.046                                               .000     .041   .000                                                -.001    .071   -.001   
  Authority            .061                           .032                                        .069                                                                      .032                                        .025   .048                                                                     .057                        .036     .058                                                                                    .032                       .037                                                                                 .034                                                                  .080                                        .061   .052                                                -.072    .036    -.076                                       [\*](#t003fn003){ref-type="table-fn"}       .048     .044                                        .044                                                .087     .042   .083    \*                                          .037     .072   .020    
  Purity               .006                           .029                                        .006                                                                      .005                                        .024   .007                                                                     -.027                       .033     -.027                                                                                   -.065                      .034                                                                                 -.068                                                                 -.079                                       .056   -.051                                               .046     .034    .048                                                                                    .019     .041                                        .017                                                -.067    .039   -.063                                               -.021    .067   -.011   
  ***Ideology***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Equality             -.014                          .017                                        -.021                                                                     -.015                                       .014   -.030                                                                    -.002                       .019     -.003                                                                                   .102                       .020                                                                                 .141                      [\*\*\*](#t003fn001){ref-type="table-fn"}   -.085                                       .033   -.072   [\*](#t003fn003){ref-type="table-fn"}       .014     .020    .020                                                                                    .072     .024                                        .086    [\*\*](#t003fn002){ref-type="table-fn"}     -.029    .023   -.036                                               .030     .040   .022    
  Antichange           .012                           .016                                        .018                                                                      .006                                        .013   .012                                                                     .006                        .018     .008                                                                                    -.029                      .019                                                                                 -.042                                                                 .047                                        .031   .042                                                -.001    .018    -.002                                                                                   -.035    .022                                        -.044                                               .007     .021   .009                                                .139     .037   .104    [\*\*\*](#t003fn001){ref-type="table-fn"}
  Political ideology   -.025                          .007                                        -.086                         [\*\*](#t003fn002){ref-type="table-fn"}     -.013                                       .006   -.060                        [\*](#t003fn003){ref-type="table-fn"}       -.015                       .008     -.045                                                                                   .012                       .008                                                                                 .038                                                                  -.041                                       .014   -.081   [\*\*](#t003fn002){ref-type="table-fn"}     .006     .008    .020                                                                                    .011     .010                                        .031                                                .006     .009   .017                                                .063     .016   .106    [\*\*\*](#t003fn001){ref-type="table-fn"}
  *R*^2^               .217                                                                                                     .233                                                                                           .233                                                                                                 .118                                                                                             .055                                                                                                                                      .125                                                                                           .038                                                         .056                                                                                            .112                                                                                                                                                                                                 
  *F*                  34.092                         [\*\*\*](#t003fn001){ref-type="table-fn"}                                 37.483                                      [\*\*\*](#t003fn001){ref-type="table-fn"}          37.483                       [\*\*\*](#t003fn001){ref-type="table-fn"}                               16.414   [\*\*\*](#t003fn001){ref-type="table-fn"}                                               7.113                      [\*\*\*](#t003fn001){ref-type="table-fn"}                                                                      17.540                                      [\*\*\*](#t003fn001){ref-type="table-fn"}          4.826   [\*\*\*](#t003fn001){ref-type="table-fn"}            7.250   [\*\*\*](#t003fn001){ref-type="table-fn"}                                               15.594   [\*\*\*](#t003fn001){ref-type="table-fn"}                                                                                                                                                   
  **Variables**        **Self-rated Health status**                                               **Likelihood of infection**                                               **Likelihood of surviving**                        **Evaluation to others**                                                 **Confidence in doctors**            **Concerns on family**                                                                  **Concerns on children**                                                                                        **Influence on life**                                                 **Influence on work**                                                                                                                                                                                                                                                                                                                                                                                                
  *B*                  *SE B*                         *β*                                                                       *B*                                         *SE B*                                      *β*                                 *B*                                         *SE B*                      *β*                                                  *B*                                         *SE B*                     *β*                                                                                                            *B*                                         *SE B*                                      *β*            *B*                                         *SE B*   *β*                                                 *B*                                         *SE B*   *β*                                                 *B*                                         *SE B*   *β*            *B*                                         *SE B*   *β*            
  ***Personality***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
  Extraversion         .075                           .029                                        .079                          [\*](#t003fn003){ref-type="table-fn"}       -.022                                       .038   -.019                                                                    .053                        .038     .044                                                                                    -.115                      .032                                                                                 -.115                     [\*\*\*](#t003fn001){ref-type="table-fn"}   -.050                                       .042   -.038                                               .090     .033    .086                                        [\*\*](#t003fn002){ref-type="table-fn"}     .126     .035                                        .116    [\*\*\*](#t003fn001){ref-type="table-fn"}   .046     .030   .049                                                .089     .039   .073    [\*](#t003fn003){ref-type="table-fn"}
  Neuroticism          -.213                          .024                                        -.240                         [\*\*\*](#t003fn001){ref-type="table-fn"}   .104                                        .031   .096                         [\*\*](#t003fn002){ref-type="table-fn"}     -.109                       .031     -.098                                       [\*\*\*](#t003fn001){ref-type="table-fn"}   -.130                      .026                                                                                 -.139                     [\*\*\*](#t003fn001){ref-type="table-fn"}   -.137                                       .034   -.112   [\*\*\*](#t003fn001){ref-type="table-fn"}   .158     .027    .161                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   .076     .028                                        .075    [\*\*](#t003fn002){ref-type="table-fn"}     .084     .024   .096    [\*\*](#t003fn002){ref-type="table-fn"}     .070     .032   .062    [\*](#t003fn003){ref-type="table-fn"}
  Openness             -.038                          .030                                        -.037                                                                     .004                                        .039   .003                                                                     -.001                       .040     -.001                                                                                   -.006                      .033                                                                                 -.005                                                                 -.051                                       .043   -.036                                               -.093    .034    -.081                                       [\*\*](#t003fn002){ref-type="table-fn"}     -.005    .036                                        -.004                                               .047     .031   .046                                                .126     .040   .095    [\*\*](#t003fn002){ref-type="table-fn"}
  Conscientiousness    .043                           .029                                        .041                                                                      -.100                                       .037   -.078                        [\*\*](#t003fn002){ref-type="table-fn"}     -.087                       .038     -.067                                                                                   -.083                      .031                                                                                 -.075                     [\*\*](#t003fn002){ref-type="table-fn"}     -.034                                       .041   -.024                                               -.002    .033    -.002                                                                                   -.048    .034                                        -.040                                               .006     .030   .006                                                -.082    .039   -.061   \*
  Agreeableness        .115                           .042                                        .080                          [\*\*](#t003fn002){ref-type="table-fn"}     .041                                        .054   .023                                                                     .240                        .055     .132                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   .153                       .045                                                                                 .101                      [\*\*](#t003fn002){ref-type="table-fn"}     .188                                        .060   .095    [\*\*](#t003fn002){ref-type="table-fn"}     .073     .047    .046                                                                                    .060     .050                                        .037                                                .070     .043   .049                                                .109     .056   .059    
  ***Morality***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Harm                 .043                           .049                                        .036                                                                      .161                                        .063   .110                         [\*](#t003fn003){ref-type="table-fn"}       .088                        .065     .059                                                                                    .092                       .053                                                                                 .074                                                                  .056                                        .070   .035                                                .294     .055    .224                                        [\*\*\*](#t003fn001){ref-type="table-fn"}   .172     .058                                        .127    [\*\*](#t003fn002){ref-type="table-fn"}     .186     .050   .159    [\*\*\*](#t003fn001){ref-type="table-fn"}   .064     .066   .042    
  Fairness             -.088                          .048                                        -.072                                                                     -.014                                       .062   -.009                                                                    -.056                       .063     -.036                                                                                   -.159                      .052                                                                                 -.123                     [\*\*](#t003fn002){ref-type="table-fn"}     .026                                        .069   .015                                                -.012    .054    -.009                                                                                   -.026    .057                                        -.018                                               .053     .049   .044                                                .029     .064   .019    
  Ingroup              .053                           .049                                        .041                                                                      .008                                        .063   .005                                                                     .015                        .065     .009                                                                                    .110                       .053                                                                                 .081                      [\*](#t003fn003){ref-type="table-fn"}       .040                                        .070   .023                                                .097     .056    .068                                                                                    .206     .059                                        .141    [\*\*\*](#t003fn001){ref-type="table-fn"}   -.015    .050   -.012                                               .090     .066   .055    
  Authority            .030                           .050                                        .023                                                                      -.071                                       .064   -.044                                                                    -.078                       .066     -.048                                                                                   -.027                      .054                                                                                 -.019                                                                 -.082                                       .071   -.046                                               -.023    .056    -.016                                                                                   -.101    .059                                        -.068                                               -.021    .051   -.016                                               -.031    .067   -.019   
  Purity               .027                           .046                                        .020                                                                      .055                                        .059   .034                                                                     .044                        .061     .026                                                                                    -.054                      .050                                                                                 -.039                                                                 -.030                                       .066   -.016                                               -.120    .052    -.083                                       [\*](#t003fn003){ref-type="table-fn"}       -.083    .055                                        -.055                                               .000     .047   .000                                                .050     .062   .030    
  ***Ideology***                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Equality             -.012                          .027                                        -.012                                                                     .060                                        .035   .049                                                                     -.030                       .036     -.024                                                                                   .044                       .030                                                                                 .042                                                                  .161                                        .039   .118    [\*\*\*](#t003fn001){ref-type="table-fn"}   .044     .031    .040                                                                                    -.021    .032                                        -.019                                               -.014    .028   -.015                                               .023     .037   .018    
  Antichange           .020                           .025                                        .021                                                                      -.020                                       .033   -.017                                                                    .003                        .033     .002                                                                                    .074                       .027                                                                                 .073                      [\*\*](#t003fn002){ref-type="table-fn"}     .033                                        .036   .025                                                .007     .029    .007                                                                                    .065     .030                                        .060    \*                                          -.013    .026   -.014                                               -.050    .034   -.041   
  Political ideology   -.023                          .011                                        -.055                         [\*](#t003fn003){ref-type="table-fn"}       -.003                                       .015   -.006                                                                    .006                        .015     .012                                                                                    .055                       .012                                                                                 .121                      [\*\*\*](#t003fn001){ref-type="table-fn"}   .033                                        .016   .056    [\*](#t003fn003){ref-type="table-fn"}       -.019    .013    -.040                                                                                   .002     .013                                        .004                                                .007     .012   .017                                                .005     .015   .010    
  *R*^2^               .112                                                                                                     .039                                                                                           .039                                                                                                 .070                                                                                             .046                                                                                                                                      .086                                                                                           .044                                                         .560                                                                                            .046                                                                                                                                                                                                 
  *F*                  15.594                         [\*\*\*](#t003fn001){ref-type="table-fn"}                                 5.057                                       [\*\*\*](#t003fn001){ref-type="table-fn"}          4.933                        [\*\*\*](#t003fn001){ref-type="table-fn"}                               9.229    [\*\*\*](#t003fn001){ref-type="table-fn"}                                               5.889                      [\*\*\*](#t003fn001){ref-type="table-fn"}[\*\*\*](#t003fn001){ref-type="table-fn"}                             11.560                                      [\*\*\*](#t003fn001){ref-type="table-fn"}          5.713   [\*\*\*](#t003fn001){ref-type="table-fn"}            7.243   [\*\*\*](#t003fn001){ref-type="table-fn"}                                               5.936    [\*\*\*](#t003fn001){ref-type="table-fn"}                                                                                                                                                   
  -------------------- ------------------------------ ------------------------------------------- ----------------------------- ------------------------------------------- ------------------------------------------- ------ ---------------------------- ------------------------------------------- --------------------------- -------- ------------------------------------------- ------------------------------------------- -------------------------- ------------------------------------------------------------------------------------ ------------------------- ------------------------------------------- ------------------------------------------- ------ ------- ------------------------------------------- -------- ------- ------------------------------------------- ------------------------------------------- -------- ------------------------------------------- ------- ------------------------------------------- -------- ------ ------- ------------------------------------------- -------- ------ ------- -------------------------------------------

\*\*\* *p* \< .001

\*\* *p* \< .01

\* *p* \< .05

Notably, the mentality, opinion, and behavior related to COVID-19 were fairly predicted by the personalities using several aspects. Extraversion was revealed as a significant predictor of underestimation, medical sufficiency, evaluation to others, and a positive predictor of preventive behavior, self-rated health status, concerns regarding family and children, and influence on work. Neuroticism is a significant positive predictor of stress, anxiety, depression, preventive behavior, likelihood of infection, concerns regarding family and children, influence on life and work, and a negative predictor of underestimation, material sufficiency, medical sufficiency, information sufficiency, self-rated health status, likelihood of surviving, evaluation to others, and confidence in doctors. Openness is a significant positive predictor of stress, epidemic consciousness, preventive behavior, medical sufficiency, influence on work, and negative predictor of concerns regarding family. Conscientiousness was revealed as a significant negative predictor of depression, likelihood of infection, evaluation to others, and influence on work, and as a positive predictor of epidemic consciousness and preventive behavior. Agreeableness is a significant negative predictor of stress and anxiety, and a positive predictor of preventive behavior, material sufficiency, self-rated health status, likelihood of surviving, evaluation to others, and confidence in doctors.

For factors of morality, the moral foundation of "harm," which denotes avoiding harming others and providing care and protection, negatively influenced stress, anxiety, underestimation of the pandemic, and positively influenced the preventive behavior, material sufficiency, likelihood of infection, concerns regarding family and children, and influence on life. Fairness positively contributed to depression and negatively to medical sufficiency, information sufficiency, and evaluation to others. Ingroup loyalty was revealed as a positive predictor of epidemic consciousness, evaluation to others, and concerns regarding children. Respect for authority revealed a significant negative regression with preventive behavior and positive regression with medical sufficiency. Purity indicated a negative regression with concerns about family.

For factors of ideology, preference for equality was a significant positive predictor of epidemic consciousness, material sufficiency, confidence in doctors, and a negative predictor of underestimation. Resistance to change was defined as a significant positive predictor of information sufficiency, evaluation to others and concerns regarding children. It was also revealed that conservative ideology revealed a significant negative regression with stress, anxiety, underestimation, and self-rated health status, and a positive regression with information sufficiency, evaluation to others, and confidence in doctors.

Association of mentality, opinion, and preventive behavior to COVID-19 with demographic characteristics {#sec011}
-------------------------------------------------------------------------------------------------------

For the second research objective, we investigated the association of demographic characteristics with the concerns and preventive behavior toward COVID-19. Age was the only quantitative data in Q1; thus, simple regression analyses were run with age as a predictor. Age had a significant negative effect on stress (*F* (1, 1854) = 36.978, *p* \< .001; *R*^2^ = .019, *β* = −.140), anxiety (*F* (1, 1854) = 15.463, *p* \< .001; *R*^2^ = .008, *β* = −.091), depression (*F* (1, 1854) = 38.066, *p* \< .001; *R*^2^ = .020, *β* = −.142), preventive behavior (*F* (1, 1854) = 4.511, *p* = .034; *R*^2^ = .002, *β* = −.049), medical sufficiency (*F* (1, 1854) = 8.821, *p* = .003; *R*^2^ = .005, *β* = −.069), likelihood of infection (*F* (1, 1854) = 15.610, *p* \< .001; *R*^2^ = .008, *β* = −.091) and survival (*F* (1, 1854) = 7.388, *p* = .007; *R*^2^ = .004, *β* = −.063), and concerns about family (*F* (1, 1854) = 12.426, *p* \< .001; *R*^2^ = .007, *β* = −.082) and children (*F* (1, 1854) = 9.655, *p* = .002; *R*^2^ = .005, *β* = −.072). Age had a significant positive effect on epidemic consciousness (*F* (1, 1854) = 39.152, *p* \< .001; *R*^2^ = .021, *β* = .144), material sufficiency (*F* (1, 1854) = 11.181, *p* = .001; *R*^2^ = .006, *β* = .077), and confidence in doctors (*F* (1, 1854) = 14.249, *p* \< .001; *R*^2^ = .008, *β* = .087). The results of the t-test denoted that demographic characteristics with two states also influenced the concern and preventive behavior to COVID-19 ([Table 4](#pone.0235883.t004){ref-type="table"}). For gender, the male respondents obtained higher scores in epidemic consciousness, evaluations of others, medical sufficiency, confidence in doctors, and underestimation than female respondents. Conversely, the female participants obtained higher scores in preventive behavior, health status, likelihood of infection, and concerns about family and children than male. In terms of marital status, unmarried, divorced, or widowed people felt significantly more stress, anxiety, and depression than married ones. In contrast, married people obtained higher scores in epidemic consciousness, preventive behavior, material sufficiency, health status, and concerns about family and children. For education, highly educated individuals gained high scores in epidemic consciousness, evaluation of others, material sufficiency, confidence in doctors, and likelihood of survival. For place of residence, people living in emergency regions provided high scores in stress, preventive behavior, influence on life and work and low scores in material insufficiency.

10.1371/journal.pone.0235883.t004

###### Significant differences (*p*s \< .05) revealed by t-test (*n* = 1856) with demographic characteristics as dependent variables.

![](pone.0235883.t004){#pone.0235883.t004g}

  Variables                         Group A                             Group B                             *p*     Cohen\'s *d*             
  --------------------------------- ----------------------------------- ----------------------------------- ------- -------------- --------- -------
  ***Gender (Q1-2)***               Male (*n* = 1044)                   Female (*n* = 809)                                                   
  Epidemic consciousness            1.826                               .021                                1.738   .022           .004      .136
  Evaluation to others              1.272                               .029                                1.166   .032           .013      .116
  Preventive behavior               2.578                               .020                                2.940   .019           \< .001   -.598
  Medical sufficiency               0.589                               .023                                0.487   .024           .002      .144
  Health status                     2.653                               .028                                2.743   .030           .029      -.102
  Confidence in doctors             2.318                               .036                                2.069   .042           \< .001   .211
  Likelihood of infection           2.518                               .034                                2.630   .036           .024      -.106
  Concerns on family                3.088                               .031                                3.336   .032           \< .001   -.262
  Concerns on children              2.697                               .031                                2.909   .035           \< .001   -.214
  Underestimation                   0.687                               .034                                0.451   .031           \< .001   .233
  ***Marital status (Q1-3)***       Unmarried or divorced (*n* = 843)   Married (*n* = 1013)                                                 
  Stress                            0.730                               .021                                0.663   .018           .015      .114
  Anxiety                           0.359                               .016                                0.313   .014           .027      .103
  Depression                        0.887                               .025                                0.662   .019           \< .001   .343
  Epidemic consciousness            1.721                               .023                                1.845   .020           \< .001   -.191
  Preventive behavior               2.704                               .022                                2.765   .020           .039      -.097
  Material sufficiency              1.890                               .026                                1.972   .023           .016      -.112
  Health status                     2.597                               .032                                2.771   .026           \< .001   -.199
  Concerns on family                3.107                               .035                                3.268   .028           \< .001   -.168
  Concerns on children              2.563                               .032                                2.977   .032           \< .001   -.427
  ***Education (Q1-7)***            Basicly educated (*n* = 945)        Highly educated (*n* = 911)                                          
  Epidemic consciousness            1.722                               .021                                1.858   .022           \< .001   -.210
  Evaluation to others              1.148                               .030                                1.304   .030           \< .001   -.172
  Material sufficiency              1.894                               .025                                1.977   .023           .015      -.113
  Confidence in doctors             2.095                               .039                                2.324   .038           \< .001   -.193
  Likelihood of surviving           2.145                               .037                                2.360   .034           \< .001   -.199
  ***Place of residence (Q1-9)***   Emergency regions (*n* = 926)       Non-emergency regions (*n* = 930)                                    
  Stress                            0.722                               .020                                0.664   .019           .032      .100
  Preventive behavior               2.792                               .020                                2.683   .021           \< .001   .174
  Material sufficiency              1.850                               .025                                2.019   .023           \< .001   -.231
  Influence on life                 3.475                               .027                                3.356   .030           .003      .138
  Influence on work                 3.177                               .037                                3.071   .037           .041      .095

[Table 5](#pone.0235883.t005){ref-type="table"} displays significant differences based on one-way ANOVA. Multiple comparisons based on Tukey's method were conducted for three variables, namely, parental status, household size, and employment status. Significant differences were observed for parental status for the following groups: Between respondents without children and those with children aged 16 or below in terms of depression, health status, and concerns about family and children (*p*s \< .001); Between respondents without children and those with children aged 17 or above for stress, anxiety, depression, epidemic consciousness, medical sufficiency, and concerns about children (*p*s \< .05); Between respondents with children aged 16 or below and those with children aged 17 or above in relation to stress, epidemic consciousness, health status, likelihood of survival, and concerns about family and children (*p*s \< .05). As per household size, significant differences in anxiety, depression, material sufficiency, health status, and concerns about family and children (*p*s \< .05) were noted between respondents living alone and those living with another person; in depression, concerns about family and children (*p*s \< .05) between respondents living alone and those living with more than two persons; and in stress and concerns about family and children (*p*s \< .05) between respondents living with another person and those living with more than two persons. In addition, significant differences in employment status were observed between full-time employees and part-time employees/self-employed in relation to epidemic consciousness and concerns about children (*p*s \< .05); between full-time employees and unemployed individuals for anxiety, preventive behavior, material sufficiency, likelihood of infection, and influence on work (*p*s \< .05); and between part-time employees/self-employed and unemployed individuals for material sufficiency, concerns about children, and influence on work (*p*s \< .05).

10.1371/journal.pone.0235883.t005

###### Significant differences (*p*s \< .05) revealed by one-way ANOVA (*n* = 1856) with demographic characteristics as dependent variables.

![](pone.0235883.t005){#pone.0235883.t005g}

  Variables                        Group A                          Group B                                 Group C                               *p*    *η*^2^p                    
  -------------------------------- -------------------------------- --------------------------------------- ------------------------------------- ------ --------- ------ --------- ------
  ***Parental status (Q1-4)***     No children (*n* = 997)          Have children 16 or under (*n* = 416)   All children 17 or over (*n* = 443)                                     
  Stress                           0.727                            .019                                    0.748                                 .030   0.564     .025   \< .001   .015
  Anxiety                          0.352                            .014                                    0.346                                 .023   0.283     .020   .021      .004
  Depression                       0.871                            .022                                    0.682                                 .031   0.601     .027   \< .001   .032
  Epidemic consciousness           1.721                            .021                                    1.807                                 .031   1.922     .030   \< .001   .016
  Medical sufficiency              0.575                            .022                                    0.550                                 .035   0.473     .035   .045      .003
  Health status                    2.632                            .029                                    2.882                                 .039   2.648     .042   \< .001   .014
  Likelihood of surviving          2.245                            .034                                    2.380                                 .052   2.142     .053   .006      .006
  Concerns on family               3.119                            .032                                    3.385                                 .040   3.185     .044   \< .001   .012
  Concerns on children             2.526                            .029                                    3.464                                 .044   2.749     .044   \< .001   .142
  ***Household size (Q1-5)***      1 (*n* = 357)                    2 (*n* = 515)                           3 and more (*n* = 984)                                                  
  Stress                           0.709                            .031                                    0.636                                 .024   0.717     .019   .034      .004
  Anxiety                          0.386                            .027                                    0.289                                 .016   0.339     .014   .005      .006
  Depression                       0.883                            .037                                    0.715                                 .027   0.746     .022   \< .001   .008
  Material sufficiency             1.866                            .041                                    2.009                                 .032   1.921     .023   .013      .005
  Health status                    2.591                            .051                                    2.777                                 .036   2.684     .028   .008      .005
  Concerns on family               2.866                            .059                                    3.181                                 .043   3.321     .027   \< .001   .032
  Concerns on children             2.429                            .050                                    2.631                                 .042   3.003     .031   \< .001   .057
  ***Employment status (Q1-6)***   Full-time employed (*n* = 716)   Part-time/self-employed (*n* = 609)     Unemployed (*n* = 531)                                                  
  Anxiety                          0.365                            .018                                    0.329                                 .016   0.298     .018   .028      .004
  Epidemic consciousness           1.834                            .024                                    1.738                                 .026   1.785     .030   .028      .004
  Preventive behavior              2.692                            .023                                    2.745                                 .026   2.790     .028   .024      .004
  Material sufficiency             1.907                            .028                                    1.894                                 .030   2.019     .031   .008      .005
  Likelihood of infection          2.645                            .039                                    2.535                                 .042   2.499     .048   .037      .004
  Concerns on children             2.835                            .038                                    2.688                                 .040   2.844     .041   .009      .005
  Influence on work                3.235                            .040                                    3.222                                 .042   2.863     .053   \< .001   .022

Discussion {#sec012}
==========

The study explored and demonstrated the impact on citizens' mentality, opinion, and preventive behavior to COVID-19 by personality, morality, and ideology, and these varied with the demographic characteristics. Personality factors of neuroticism, openness, conscientiousness, and agreeableness, morality of avoiding harm and fairness, and political ideology significantly predicted the mental health status. All factors of personality, morality, and ideology were found as significant predictors of one or several specific opinions, concern, and behavior to COVID-19, including consciousness about and underestimation of epidemics, preventive behaviors, sufficiency of material supplies, medical measures, and disclosed information, self-rated health status and likelihood of infection and survival, evaluation of others, confidence in doctors, concerns about family and children, and perceived influence on life and work. The present study also clarified that high evaluation of the measures suggested by the government and the general public approach, sufficient material supplies, positive health status, and likelihood of survival were found as factors that relieve stress, anxiety, or depression. Concerns about family, underestimation of pandemic and perceived influence on work promoted mental burdens. In addition, opinions, concerns, and behavior to COVID-19 significantly varied with demographic characteristics, such as gender, age, marital status, education, place of residence, parental status, household size, and employment status. Results replicated those of previous studies, that is, citizens suffered from mental burden due to COVID-19 \[[@pone.0235883.ref004],[@pone.0235883.ref006]\], although the number of infections was comparatively small in Japan \[[@pone.0235883.ref046]\]. Furthermore, results indicated that concerns, mental health status, and preventive behaviors to COVID-19 are associated with personality, morality, ideology, and demographic characteristics that have been studied independently \[[@pone.0235883.ref019]\] and \[[@pone.0235883.ref018]\] for personality; \[[@pone.0235883.ref025]\] and \[[@pone.0235883.ref024]\] for morality; \[[@pone.0235883.ref028]\] and \[[@pone.0235883.ref026]\] for ideology; \[[@pone.0235883.ref004], [@pone.0235883.ref005]\] for demography.

The results of the present study can provide informative implications to the governance and management of COVID-19. Concerning personality, the results revealed that neuroticism induced stress, anxiety, depression, dissatisfaction with material goods, medical care, disclosed information, distrust of the other people including doctors, and negative consideration of individual health status and survival. Conscientiousness and agreeableness contributed to lessening mental burden and increasing confidence about health, survival, and doctors. However, the negative coefficient of conscientiousness with evaluation of others and perceived influence on work implied a potential risk that diligent individuals might be working hard and might expect other people to work as well, even during the time of emergency. Practically, it is not recommended for the government to identify the personality of each individual, because it is neither efficient nor realizable in the emergency situation of COVID-19. Furthermore, even if the personality of an individual could be defined, it would be difficult to change people's personalities in a short duration. Thus, the government should focus on the personality traits as well as the thoughts and behaviors due to these personalities, but not on specific individuals or groups who display accentuated relevant personality traits. General measures to restrain the personality trait of neuroticism and motivate conscientiousness and agreeableness are advisable (e.g., relieving anxiety and stress, encouraging people to take responsibility in their daily life, and demonstrating understanding and gratitude for the efforts of people during this pandemic). For morality, avoiding harm had many contributions, such as lightening mental burden, promoting estimation and behavior to prevent epidemic, and increasing concern about family and children. Avoiding harm positively predicted likelihood of infection, which suggested that people with this morality, such as medical workers, might be prepared for the worst, that is, infection. For the government, actions or measures should be considered with fairness, because the results implied that individuals regarding fairness as important morality responded with lower evaluation on sufficiency of medical cares and disclosed information, as well as measures of the government. Respect for authority showed a negative effect on preventive behavior and a positive one on medical sufficiency, although medical shortage was a consensus in Japan. This finding implied that excessive respect for authority might disturb people to act appropriately during the COVID-19 pandemic. In terms of ideology, conservative people showed less mental burden, satisfaction with disclosed information, high levels of evaluation of others and confidence in doctors, which suggested high levels of trust and confidence in the conservative government of Japan. In contrast, the government should encourage liberal people to encounter the crisis. Material sufficiency was considered helpful in reducing stress, anxiety, and depression, which indicates that ensuring material supply is crucial for public reassurance. The results also denoted that people living in emergency regions suffered from increased stress, less material supply, and more influence on life and work. Married people and parents of young children experienced heavy mental burden and concerns about family and children. By contrast, the elderly and singles reported less material and medical sufficiency, lower health status, and less preventive behavior. Thus, measures and operations specific to different demographic groups are required.

The study also provided suggestions for individuals in confronting COVID-19. The first is "remaining calm about COVID-19," because neuroticism resulted in a negative impact to mind, mentality, and behavior. Showing agreeableness, which refers to consideration and empathy for others, is also important and constructive for relieving mental burden and building self-confidence and social confidence. Maintaining a positive health status, remaining confident in survival despite being infected, and correctly recognizing COVID-19 without underestimation were also revealed as contributors that ease stress, anxiety, and depression. The significant difference in gender denoted that men behaved in a manner opposite from women. Maintaining effective communication with partners may thus be a means to share correct information and promote appropriate behaviors. Clearly, married people and people with bigger families felt less stress, anxiety, and depression compared with other groups. This result suggested that staying with a spouse or family can ease mental burden.

The study is subject to limitations. In fact, the database on the 170 questionnaire items included more information than that analyzed in the present study. Future studies are required to understand the complex interactions between personality, morality, ideology, and various demographic characteristics from different domains using several methodologies. Moreover, as indicated by an anonymous reviewer, personality, moral foundations, and ideology are not changeable in a short period. It is neither practicable nor necessary to change people. In contrast, there is a need to develop systematic instructions on emergency status of COVID-19 and other pandemics in future to help the understanding and behavior of citizens with different personality traits, moral sense, and political ideologies. Lastly, the COVID-19 pandemic is rapidly changing. In Japan, less than ten days after data sampling, the government declared a nationwide state of emergency. Thus, a longitudinal study is recommended to reveal changes in mind, mentality, and behavior and how such aspects are mediated by personality, morality, and ideology across different phases of the pandemic.

The authors thank Hitomi Nagao, Saki Funamoto and Ai Nagahama for helping process the statistical spreadsheet.
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3\. Have the authors made all data underlying the findings in their manuscript fully available?
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PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.
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5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: This study aims to test if personality predict the mental health status, concern and consideration, preventive behavior, and knowledge acquisition of COVID-19. The methodology seems solid and data were carefully analysed, the rational for the hypotheses and implications of this study need more attention.

Major concerns

Firstly, as mentioned in the limitation of the study. this study is cross-sectional; the outcome measures might have affected the ratings of personality, moral, and ideology. It is recommended to include the follow-up data in addition to the current data set.

Secondly, I am not sure if this study "can provide informative implications to the governance and management of COVID-19". For example, "Individuals with increased tendency for neuroticism should be given extra care..." How can the government assess residents neuroticism, and how would they approach those people high in neuroticism? Similarly, I wonder how the government can reinforce conscientiousness and agreeableness, given that personality is a trait that wouldn't change in the short period of time.

Finally, I wonder now big five was selected as "personality" among other models. Moreover, it is not clear, in Introduction, how each personality may affect concern and consideration, preventive behavior, and knowledge acquisition of COVID-19. Please expand on the rational for the relationship between big 5 and those outcomes. On the other hand, the relationship between personality and mental health can be too obvious to replicate in this study (e.g. Table 2).

Minor concerns

I wonder how authors have developed the rational for hypothesis 2. To me the relationship would be the other way around. Related to the point above, mental health plays little role in this study if it is used as an outcome variable.

How was the target number (2000) agreed? Was it determined by the design of statistical analyses?

Reviewer \#2: The author vigorously investigated the characteristics of citizens regarding COVID-19 factors. Outcomes will be beneficial for the future as intended by the author if appropriately performed. However, this study includes several issues to be discussed before verifying the results.

First, it was 7th April 2020, not March, that the Japanese government first declared a state of emergency against the 2020 COVID-190 pandemic. Was this study conducted on 8 -- 9th March? The relationship between the date of survey and social events just before it is crucial to interpret the results. The author should look through the whole manuscript if there are any inconsistencies about chronological order.

The author presented three hypotheses in the last paragraph of the introductory section. However, these ideas seem too vague to be defined as each hypothesis. Most results extracted from the obtained data are possibly consistent with these ideas. For example, H1: "Personality, morality, and political ideology can predict the mental health status, concern and consideration, preventive behavior, and knowledge acquisition of COVID-19" will be supported by the data suggesting any relationship between perceptual and behavioral characteristics. Therefore, I can hardly identify this study as a confirmatory one even if the author had developed hypotheses in advance. If the author had expected any specific results before conducting this survey, describe it, like that: "participants with liberal ideology should be more concerned about COVID-19." Otherwise, this study should be presented as an exploratory study.

Maybe relevant to the vagueness of the hypotheses, this manuscript is too long to be read straightforward. Readers hardly understand what is the point of the study. I recommend the author to examine the whole manuscript to rewrite so that readers can focus on the critical findings.

The author confirmed to have gain an informed consent from each participant in the first paragraph in the methods section. Did the participants send signed informed consent form? If so, the author should describe it as well as the way of storing the signed informed consent forms securely (actually, I guess not).

If this questionnaire survey was conducted with gathering the data anonymously, the researchers should have disclosed the study protocol and data using policy to the respondents before starting the questionnaire. In this case, respondents are deemed to have accepted the policy because they voluntarily sent their answers. It is not the same as written informed consent, but an acceptable way of study. If this study was conducted with this way, the author should describe it. Otherwise, gained data without any explanation to the respondents cannot be a material of scientific study of human subjects.

The author examined the participant's knowledge about COVID-19 with Q5 of the questionnaire. The structure of this section contains several issues.

\- What was the purpose of these quiz?

\- Considering that this series was firstly developed by the author, I guess the data has not been standardized. How the author qualified the score of this section?

\- Some questions of the series seem hard to determine the correct answer. Did some authorities check which answer was correct?

\- The author identified the answers of "do not know" in Q5 (knowledge test) as knowledge uncertainty. In my sense, however, there were few persons to choose "do not know" when they were actually uncertain about each question, guessing considerable amount of people choose "yes" or "no" with their instinct. Therefore, I do not believe that this variable represents knowledge uncertainty of the participants. Are there any preceding studies to support the way of the author?

Overall, I cannot justify the scientific use of the results of this section, unless these issues are entirely addressed.

The author described that there were 264 unvaried responses. I was surprised to know the outcome that more than 10% of the data should be excluded. Although I have no evidence regarding the standard rate, 10% looks extraordinary (In my experience, approximately 2 -- 3 %). Do the author this result can be acceptable? I am afraid the population of this survey (from Yahoo group) itself was contaminated, in other words including a considerable number of dishonest subjects. Can the author believe all adopted respondents answered the questionnaire sincerely?

Were there any solutions to exclude multiple posting of a certain person certainly? If not, the validity of this survey should be collapsed.

In summary, the major weaknesses of this manuscript are below:

\- Doubtful subjects

\- Unconcreted hypotheses

\- Redundant presentation

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.
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2 Jun 2020

Dear Reviewers,

Thank you very much for reviewing our manuscript. We have carefully revised our manuscript based on your constructive comments. We highlighted the changes made to the original version in red in the file labeled \'Revised Manuscript with Track Changes\'. Our point-by-point response is shown as below. We recommend checking our detailed response in the separated file labeled \'Response to Reviewers\', which should be easier to read. The line numbers are based on the \'Revised Manuscript with Track Changes\'.

We hope the revised manuscript is satisfactory for the publication in PLOS ONE.

Sincerely yours,

Kun Qian, PhD

\*\*\*

Response to Reviewer 1

Opening comments

This study aims to test if personality predict the mental health status, concern and consideration, preventive behavior, and knowledge acquisition of COVID-19. The methodology seems solid and data were carefully analysed, the rational for the hypotheses and implications of this study need more attention.

Response: Thank you for reviewing our manuscript, as well as providing the constructive comments. We carefully revised the manuscript based on your comments. The rationale for the hypotheses and implications of this study have also been substantially revised. We hope the updated manuscript is satisfactory for publication.

Major concerns

\(1\) Firstly, as mentioned in the limitation of the study. this study is cross-sectional; the outcome measures might have affected the ratings of personality, moral, and ideology. It is recommended to include the follow-up data in addition to the current data set.

Response: Thank you for the suggestion. Indeed, we are presently running multi-wave surveys, after the first data sampling, which was introduced in this manuscript. Considering that the pandemic in Japan is still active, we would like to publish research based on the longitudinal data as a different study. The purpose of this study is to provide immediate data collected at the beginning of the emergency situation.

\(2\) Secondly, I am not sure if this study "can provide informative implications to the governance and management of COVID-19". For example, "Individuals with increased tendency for neuroticism should be given extra care..." How can the government assess residents neuroticism, and how would they approach those people high in neuroticism? Similarly, I wonder how the government can reinforce conscientiousness and agreeableness, given that personality is a trait that wouldn't change in the short period of time.

Response: Thank you for pointing this practical issue. We apologize for the misunderstanding regarding our implications in helping governance and management. Defining or changing the personality of each individual was not expected, because it is neither practical nor prior in the emergency situation of COVID-19, and as you cited, it is impossible to change people's personality in a short time. We expected that our results could provide empirical evidence to the governance, and help them to implement certain general measures to reduce people's tendency of neuroticism and improve their conscientiousness and agreeableness; for example, by encouraging people to take their own responsibility in preventing infection and epidemic in their daily life and to better understand and express gratitude to the efforts of other people. In addition, "Reinforce" was not the appropriate word. We revised this part with additional explanation in Lines 413--421 and Lines 458--463.

\(3\) Finally, I wonder now big five was selected as "personality" among other models. Moreover, it is not clear, in Introduction, how each personality may affect concern and consideration, preventive behavior, and knowledge acquisition of COVID-19. Please expand on the rational for the relationship between big 5 and those outcomes. On the other hand, the relationship between personality and mental health can be too obvious to replicate in this study (e.g. Table 2).

Response: Thank you for citing these crucial questions. We selected the Big Five model among other models as we consider that it accurately represents the personality traits demonstrated by large cross-sectional samples and is widely accepted by not only academic but also industry and general public. In addition, the Big Five model has been well investigated and demonstrated in Japan, the country where we conducted our survey. We added explanation and related previous research in Lines 68--79. The issues in our hypotheses were also indicated by the other reviewer. We cannot rebuild our hypotheses after the results have been revealed (HARKing), including supposing how each personality may affect people's concern and behavior ex post facto. Thus, we would like to represent our study as an explanatory research. The relevant revision can be found in Lines 101--114.

Minor concerns

\(1\) I wonder how authors have developed the rational for hypothesis 2. To me the relationship would be the other way around. Related to the point above, mental health plays little role in this study if it is used as an outcome variable.

Response: Thank you for your suggestion. We reviewed our hypothesis 2, and as suggested by you, found that the relationship between people's concerns and behavior with their mental health status was ambiguous and debatable. We excluded the contents related to this hypothesis and its results in the revised manuscript.

\(2\) How was the target number (2000) agreed? Was it determined by the design of statistical analyses?

Response: We did a priori power analyses before the survey to decide the target number. In the revised version, we added the process of determining the target sample size, including the details of a priori power analyses by using G \* Power (Lines 141--150).

\*\*\*

Response to Reviewer 2

Opening comments

The author vigorously investigated the characteristics of citizens regarding COVID-19 factors. Outcomes will be beneficial for the future as intended by the author if appropriately performed. However, this study includes several issues to be discussed before verifying the results.

Response: Thank you for reviewing our manuscript, as well as pointing out the issues by sharing your informative and pertinent suggestions. Following your comments and suggestions, we carefully and substantially revised the manuscript. We hope the revised manuscript addresses your concerns and satisfies the requirements of publication. The manuscript has also been carefully reviewed by a native English speaker.

Detailed comments

\(1\) First, it was 7th April 2020, not March, that the Japanese government first declared a state of emergency against the 2020 COVID-190 pandemic. Was this study conducted on 8 -- 9th March? The relationship between the date of survey and social events just before it is crucial to interpret the results. The author should look through the whole manuscript if there are any inconsistencies about chronological order.

Response: We are extremely sorry for this careless mistake. We conducted the survey on 8--9th of April, not March. We have revised all the inconsistencies of the date and carefully checked the descriptions in the revised manuscript.

\(2\) The author presented three hypotheses in the last paragraph of the introductory section. However, these ideas seem too vague to be defined as each hypothesis. Most results extracted from the obtained data are possibly consistent with these ideas. For example, H1: "Personality, morality, and political ideology can predict the mental health status, concern and consideration, preventive behavior, and knowledge acquisition of COVID-19" will be supported by the data suggesting any relationship between perceptual and behavioral characteristics. Therefore, I can hardly identify this study as a confirmatory one even if the author had developed hypotheses in advance. If the author had expected any specific results before conducting this survey, describe it, like that: "participants with liberal ideology should be more concerned about COVID-19." Otherwise, this study should be presented as an exploratory study.

Response: Thank you for indicating this critical issue. We agree with your opinions, that the hypotheses were too vague to be defined. However, to assure that our study is not HARKing, we cannot change our hypotheses ex post facto, after revealing all the results. Thus, we decided to delete all hypotheses in the revised manuscript and change our study to an exploratory one. Please find the related revision in Lines 101--114, and Lines 381--384.

\(3\) Maybe relevant to the vagueness of the hypotheses, this manuscript is too long to be read straightforward. Readers hardly understand what is the point of the study. I recommend the author to examine the whole manuscript to rewrite so that readers can focus on the critical findings.

Response: In the updated version, we revised the manuscript substantially and excluded the contents, which were not regarded as crucial findings. The major revisions were listed as below:

1\. We deleted the part of COVID-19 knowledge test. The reason of deleting this part will be explained later, as response to the other comment from you (Detailed comments 5).

2\. We deleted the contents related to Hypothesis 2 in the last version, about how the concern and behavior of COVID-19 patients affects their mental health status. This revision was based on the comments of the other reviewer.

3\. We substantially reorganized and revised our results as well as the tables. For the results, besides the opening section of Data collection and demographics and Validation of scale reliability, the sections (subtitles) were reduced from 4 to 2. The tables in total were reduced from 11 to 5.

4\. The contents of the third section of Results entitled "Influence of personality, morality, and ideology on mentality, opinion and behavior of the general public toward COVID-19," which was our main result based on the regression analyses was generally reorganized (Lines 284--326).

\(4\) The author confirmed to have gain an informed consent from each participant in the first paragraph in the methods section. Did the participants send signed informed consent form? If so, the author should describe it as well as the way of storing the signed informed consent forms securely (actually, I guess not).

If this questionnaire survey was conducted with gathering the data anonymously, the researchers should have disclosed the study protocol and data using policy to the respondents before starting the questionnaire. In this case, respondents are deemed to have accepted the policy because they voluntarily sent their answers. It is not the same as written informed consent, but an acceptable way of study. If this study was conducted with this way, the author should describe it. Otherwise, gained data without any explanation to the respondents cannot be a material of scientific study of human subjects.

Response: We used the second method. We added description of the method as follows in Lines 147--150.

"The survey was conducted anonymously. The study protocol and data using policy were disclosed at the recruitment page as well as the beginning of the questionnaire. The questionnaire survey commenced only after the participant accepted the data using policy and agreed to participate."

\(5\) The author examined the participant's knowledge about COVID-19 with Q5 of the questionnaire. The structure of this section contains several issues.

\- What was the purpose of these quiz?

\- Considering that this series was firstly developed by the author, I guess the data has not been standardized. How the author qualified the score of this section?

\- Some questions of the series seem hard to determine the correct answer. Did some authorities check which answer was correct?

\- The author identified the answers of "do not know" in Q5 (knowledge test) as knowledge uncertainty. In my sense, however, there were few persons to choose "do not know" when they were actually uncertain about each question, guessing considerable amount of people choose "yes" or "no" with their instinct. Therefore, I do not believe that this variable represents knowledge uncertainty of the participants. Are there any preceding studies to support the way of the author?

Overall, I cannot justify the scientific use of the results of this section, unless these issues are entirely addressed.

Response: Thank you for the valuable suggestions. As aforementioned, we decided to delete this part in the revised version. This knowledge test on COVID-19 was originally created by one of the authors. He is a biologist, and consequently should be a person of authority to check the answers. However, besides the authority check, there were more issues, as you mentioned, when regarding it as a part of psychological questionnaires, including its standardization, response method, data analyses, as well as the scientific use of the results. We apologize that these issues were not handled before we decided to put this quiz to our questionnaire and conducted the survey.

\(6\) The author described that there were 264 unvaried responses. I was surprised to know the outcome that more than 10% of the data should be excluded. Although I have no evidence regarding the standard rate, 10% looks extraordinary (In my experience, approximately 2 -- 3 %). Do the author this result can be acceptable? I am afraid the population of this survey (from Yahoo group) itself was contaminated, in other words including a considerable number of dishonest subjects. Can the author believe all adopted respondents answered the questionnaire sincerely?

Were there any solutions to exclude multiple posting of a certain person certainly? If not, the validity of this survey should be collapsed.

Response: For the method of data exclusion, we added details in Lines 221--224. To assure the data quality, we used serious criteria to exclude data. Normally, crowdsourcing surveys only exclude data based on the validation of attention check question (ACQ), but in our study, we used two more methods to detect the invalid data, by checking the consistency between residence place and postcode, and checking the SD of the answers in the same questionnaire page. SD check can detect the hidden dishonest or satisficing participants but causes larger number of data exclusion. In our study, the data from 264 participants were excluded due to the SD check. They gave the same response to all questions at least in one questionnaire page (in one questionnaire page, there were 15--20 questions). This was a serious criterion, because in total 10 questionnaire pages were set as the target of SD check (mentioned in the newly added footnote 2). In particular, from our results, we can find that the traditional ACQ (1.2% was excluded by ACQ) and simple validations such as postcode check (3.9% was excluded by postcode check) can be easily evaded by experienced satisficers (Crowdsourcing survey is not a new method, so there should be many experienced satisficers who can cleverly evade the ACQ and cheat in the survey. This issue has been discussed in the previous research we cited in Lines 222--223). To exclude the satisficing data and ensure the data quality as much as possible, was the main purpose of using such serious criteria in our study. We believe our dataset filtered by the serious exclusion was reliable, based on the following evidence:

1\. We conducted validation of scale reliability. All scales of BFS, DASS, and MFQ were validated by using our dataset. If the dataset was inaccurate, the confirmatory factor analyses on these scales should be collapsed too.

2\. The results of statistical analyses (regressions, t-test and ANOVA) were all explainable. If the dataset was contaminated, we should get more incomprehensible results.

For the possibility of multiple posting, Yahoo! Crowdsourcing has a filtering system to ensure that each user can only participate in the survey once. Because the survey was programmed by jsPsych and performed in our server (we added this detailed information in Lines 133--135), it was possible to define multiple posting by collecting participants' IP addresses, but we did not do this due to privacy protection.

\(7\) In summary, the major weaknesses of this manuscript are below:

\- Doubtful subjects

\- Unconcreted hypotheses

\- Redundant presentation

Response: Thank you very much for summarizing these weak points in the last version of our manuscript. As stated above, we made substantial revision in our manuscript and added necessary explanations. We hope the revised version is clearer to express the significance of this study, easier to read and satisfactory for publication.
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Dear Dr. Qian,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

The reviewer addressed some concerns again. Please revise your manuscript carefully.

Please submit your revised manuscript by Jul 30 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Kenji Hashimoto, PhD

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: (No Response)

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: (No Response)

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: (No Response)

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: (No Response)

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Thanks for addressing all my comments. However, some responses were not yet sufficient to convince the reviewer that this manuscript is ready for publication.

I am not yet convinced by the rational for this study. The response says "our results could provide empirical evidence to the governance, and help them to implement certain general measures to reduce people's tendency of neuroticism and improve their conscientiousness and agreeableness"

This still sounds that personalities can be changed by the government.

Moreover, it is claimed that "by encouraging people to take their own responsibility in preventing infection and epidemic in their daily life and to better understand and express gratitude to the efforts of other people".

I do not think that government can change people's personalities by those exercises. In addition, the government is still encouraging people to exercise these precautions, REGARDLESS their personalities.

Thus, it is not clear to me how the results of these studies can help the government. If the aim of this study is just to explore the relationships between variables, that would significantly reduce the value of the study. As I suggested, it would be better to at least include the follow up data should the results of this study cannot help the government and society.

Reviewer \#2: (No Response)

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Akihiro Shiina

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Dear Reviewer,

Thank you very much for reviewing our manuscript. We have carefully revised our manuscript based on your constructive comments. We highlighted the changes made to the previous version in red in the file labeled \'Revised Manuscript with Track Changes\'. Our point-by-point response is shown as below. We recommend checking our detailed response in the separated file labeled \'Response to Reviewers\', which should be easier to read. The line numbers are based on the \'Revised Manuscript with Track Changes\'.

We hope the revised manuscript is satisfactory for the publication in PLOS ONE.

Sincerely yours,

Kun Qian, PhD

\*\*\*

Comments: Thanks for addressing all my comments. However, some responses were not yet sufficient to convince the reviewer that this manuscript is ready for publication.

I am not yet convinced by the rational for this study. The response says "our results could provide empirical evidence to the governance, and help them to implement certain general measures to reduce people's tendency of neuroticism and improve their conscientiousness and agreeableness"

This still sounds that personalities can be changed by the government.

Moreover, it is claimed that "by encouraging people to take their own responsibility in preventing infection and epidemic in their daily life and to better understand and express gratitude to the efforts of other people".

I do not think that government can change people's personalities by those exercises. In addition, the government is still encouraging people to exercise these precautions, REGARDLESS their personalities.

Thus, it is not clear to me how the results of these studies can help the government. If the aim of this study is just to explore the relationships between variables, that would significantly reduce the value of the study. As I suggested, it would be better to at least include the follow up data should the results of this study cannot help the government and society.

Response: Thank you for your comments and concerns. To be very clear, we do not consider that the government should change people's personalities. Considering your comments, we revised the relevant descriptions by emphasizing the minds and behaviors associated with neuroticism, conscientiousness, and agreeableness (Line 407-414). We also revised the passage regarding governance and explained that the government should focus on personality traits as well as personality-related thinking and behaviors, rather than focusing on specific individuals or groups of individuals who display prominent personality traits of concern (Line 414-423). Furthermore, please consider that the implications to governance were not only about personality (Line 407-423) but also concerned morality, ideology, and comparisons based on social demographic data (Line 424-445). The implications from the viewpoint of personality was just one aspect of this paragraph.

We hope we have made the above points clear with the minor revision. With respect to the follow-up data, as mentioned in our last reply, we are now collecting longitudinal data through weekly wave surveys. The COVID-19 pandemic remains active. Thus, we would like to publish the longitudinal data as a different paper. The purpose of this study was to provide immediate data collected at the beginning of the outbreak.

###### 

Submitted filename: PO_Response_01_R05_QK.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0235883.r005

Decision Letter 2

Hashimoto

Kenji

Section Editor

© 2020 Kenji Hashimoto

2020

Kenji Hashimoto

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

25 Jun 2020

Mentality and behavior in COVID-19 emergency status in Japan: Influence of personality, morality and ideology

PONE-D-20-12844R2

Dear Dr. Qian,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Kenji Hashimoto, PhD

Section Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: (No Response)

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No
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Dear Dr. Qian:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Prof. Kenji Hashimoto

Section Editor
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